We have developed an efficient strategy for the non-covalent functionalization of multi-walled carbon nanotubes (MWCNTs) which allows a biomimetic presentation of carbohydrates on their surface by ʌ-ʌ stacking interactions. The strategy is based on the use of sugar-based amphiphiles functionalized with tetrabenzo[a,c,g,i]fluorene (Tbf), a polyaromatic compound with a topology that resembles a butterfly with open wings. The new carbohydrate-tethered Tbf amphiphiles have been synthesized in a straightforward manner using click chemistry. The reported method has been developed in order to improve the rather low ability of pyrene-based systems to exfoliate MWCNTs in water. By means of thermogravimetric analysis (TGA), ultraviolet (UV), infrared (IR), and fluorescence spectroscopies the interaction between MWCNTs and the Tbf group has been found to be stronger than those involving pyrene-based amphiphilic carbohydrates. The resulting aggregates with a multivalent sugar exposition on their surface are able to engage in specific ligand-lectin interactions similar to glycoconjugates on a cell membrane.
Introduction
Since their discovery in 1991 [1] , carbon nanotubes (CNTs) have received an unrivalled interest as a consequence of their unique structural, mechanical, electrical, and optical properties [2, 3] . To date, CNTs are being actively investigated for a wide range of biomedical applications [4, 5] , including biosensing [6], imaging [7] [8] [9] , drug delivery [10] [11] [12] [13] [14] [15] [16] , and specific targeting and killing of cancer cells [17] [18] [19] . However, these and other potential biomedical applications have been hampered by the insolubility of CNTs in Nano Res. 2010, 3(11): 764-778 ISSN 1998-0124 DOI 10.1007/s12274-010-0044-2 CN 11-5974/O4 Research Article Address correspondence to khiar@iiq.csic.es
